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Abstract 

Background: Declining levels of physical fitness in children are linked to an increased risk of developing poor 
physical and mental health. Physical activity programs for children that involve regular high intensity physical 
activity, along with muscle and bone strengthening activities, have been identified by the World Health 
Organisation as a key strategy to reduce the escalating burden of ill health caused by non-communicable diseases. 
This paper reports the rationale and methods for a school-based intervention designed to improve physical fitness 
and physical activity levels of Grades 5 and 6 primary school children. 

Methods/Design: Fit-4-Fun is an 8-week multi-component school-based health-related fitness education 
intervention and will be evaluated using a group randomized controlled trial. Primary schools from the Hunter 
Region in NSW, Australia, will be invited to participate in the program in 2011 with a target sample size of 128 
primary schools children (age 10-13). The Fit-4-Fun program is theoretically grounded and will be implemented 
applying the Health Promoting Schools framework. Students will participate in weekly curriculum-based health and 
physical education lessons, daily break-time physical activities during recess and lunch, and will complete an 8- 
week (3 x per week) home activity program with their parents and/or family members. A battery of six health- 
related fitness assessments, four days of pedometery-assessed physical activity and a questionnaire, will be 
administered at baseline, immediate post-intervention (2-months) and at 6-months (from baseline) to determine 
intervention effects. Details of the methodological aspects of recruitment, inclusion criteria, randomization, 
intervention program, assessments, process evaluation and statistical analyses are described. 

Discussion: The Fit-4-Fun program is an innovative school-based intervention targeting fitness improvements in 
primary school children. The program will involve a range of evidence-based behaviour change strategies to 
promote and support physical activity of adequate intensity, duration and type, needed to improve health-related 
fitness. 

Trial Registration No: Australia and New Zealand Clinical Trials Register (ANZCTR): ACTRN 1261 1000976987 
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Background 

The fitness levels of children and adolescence are in 
decline [1-3]. This is an alarming trend given that high 
levels of physical fitness in this age group are associated 
with improved physical and mental health both in the 
short -and long-term [4,5]. Recent studies have shown 
that children who display high levels of physical fitness, 
especially health-related fitness (HRF) [6], have a 
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decreased risk of developing cardiovascular disease and 
other chronic illnesses (such as obesity, Type 2 diabetes 
mellitus, osteoporosis and some cancers) [7], are less likely 
to suffer from anxiety and depression [8], and more likely 
to perform better academically [9] . 

In response to the declining physical activity (PA) and 
physical fitness (PF) levels of children, and the corre- 
sponding increase in non-communicable diseases (NCD), 
the World Health Organization (WHO) published the 
Global Recommendations on Physical Activity and Health 
[10]. These recommendations address the link between 
the frequency, duration, intensity, type and total amount 
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of physical activity needed for preventing NCD [10]. The 
WHO recommendations now outline that children aged 
6-17 years should participate in at least 60 min of moder- 
ate-to-vigorous PA every day, and to perform vigorous 
PA (high intensity), muscle-strengthening PAs and bone- 
strengthening PAs, on at least three days per week [10]. 
As such, studies investigating and targeting children's 
health may also benefit from a redirected focus on regu- 
lar vigorous intensity PA and improvements in HRF to 
improve overall health. 

A recent review confirms that there is great public health 
potential for school-based interventions to improve the PA 
and PF levels of young people [11]. The school, via the cur- 
riculum, school ethos and community, is an ideal avenue 
for accessing and educating young people about the impor- 
tance of PA, the value of achieving and/or maintaining 
HRF standards and for building the skills necessary for 
long-term behaviour change [12]. There are numerous 
opportunities in the school setting for the promotion of 
PA, including health and physical education (HPE), active 
transportation, active breaks, sport etc. While HPE is widely 
acknowledged the cornerstone of a schools' physical activity 
program, studies have questioned the quality and quantity 
of HPE lessons delivered in primary schools [13-15]. 

Recent studies have demonstrated positive results in 
improving HRF, especially cardio-respiratory fitness, via 
school- based interventions [11]. However, many have 
failed to address the multiple components that influence 
behaviour in the school setting, make reference to cred- 
ible learning theories or curriculum direction in interven- 
tion designs, or specifically target improvements in all of 
the HRF components [16]. In addition, few studies have 
designed and tested multi-component programs to 
extend learning into the school playground and the 
home - potentially limiting the impact that the program 
has on health outcomes and behaviour change [16]. 

The Fit-4-Fun program is an innovative and engaging 
school-based fitness education program. It encompasses all 
of the components of a Health Promoting School [17], 
extends learning beyond the classroom and provides pro- 
fessionally designed curriculum resources for primary 
school teachers This study builds upon the Fit-4-Fun pilot 
study (conducted in 2010) and will provide further evidence 
to support the effectiveness of the Fit4Fun intervention for 
improving the HRF and PA levels of children, along with 
their attitudes towards physical fitness. This paper provides 
the rationale and study protocol of the Fit-4-Fun program. 

Methods/Design 

Study design 

Fit-4-Fun is an 8-week multi-component school-based 
HRF education intervention and will be evaluated using a 
group randomized controlled trial (RCT) with 6-month 
follow-up. Ethics approval for the study was obtained 



from the University of Newcastle, NSW, Australia and 
the Newcastle-Maitland Catholic Schools Office, and is 
registered with the Australian and New Zealand Clinical 
Trials Registry (ACTRN1261 1000976987). 

Following the initial recruitment process, all eligible par- 
ticipants will complete baseline assessments and follow-up 
measures will be conducted immediate post-intervention 
and at 6-months. The design, conduct and reporting of 
the Fit-4-Fun intervention will adhere to the Consolidation 
Standards of Reporting Trials (CONSORT) guidelines 
[18]. School Principals, teachers, parents and study partici- 
pants will provide written informed consent. 

Recruitment & study participants 

Primary schools from the Hunter Region in NSW, 
Australia, will be invited to participate in the Fit-4-Fun 
program in 2011. Initially, school Principals will be con- 
tacted via email and then a face-to-face meeting will be 
arranged. Written consent will be sought from both the 
Principal and the classroom teachers of each school 
before participants from Stage 3 classes (years 5 and 6) 
are recruited. All students are eligible to participate in 
the program if they return a signed informed consent 
letter from their parent(s) with child assent, and do not 
currently have a medical condition or physical injury 
preventing testing or training. Figure 1 depicts the flow 
of participants through the trial. 

Sample Size Calculation 

A battery of fitness assessments will be conducted to 
determine the HRF levels of participants. The primary out- 
come variable in this study is cardio-respiratory fitness. A 
power calculation was conducted to determine the sample 
size necessary to detect changes in cardio-respiratory fit- 
ness (V02max). Based on a previous study by Kolle et.al 
(2009), an increase of 6 mL/kg/min was regarded as clini- 
cally important and achievable in children [19]. Using an 
alpha of 0.05 and power of 80%, a sample size of 128 will 
be needed to detect a 6 mL/kg/min difference between 
groups. To account for the clustered nature of the data 
and participant drop-out, we will aim to recruit 200 parti- 
cipants from four schools. 

Blinding & Randomization 

Participants and research assistants will be blinded to 
treatment conditions during baseline assessments. Ran- 
domization by school will be performed at the comple- 
tion of baseline assessments and the four participating 
schools will be randomly assigned to the Fit-4-Fun inter- 
vention (2 schools) or a 9-month wait-list control group 
(2 schools). A randomization envelope will be prepared 
by a member of the research team and an independent 
third party will blindly allocate the four schools into one 
of the two treatment conditions. 
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Enrollment 



Schools invited to participate 
m=1 



Schools consented (n = ) 



Participants assessed for 
eligibility (n = ) 



Participants attending 
baseline assessments (n 



Excluded (n = ) 



Randomized by school (n = ) 




Allocated to Fit-4-Fun intervention schools (n=) 



Allocated to wait-list control schools (n = ) 



Allocation 



Lost to follow-up (give reasons) (n= ) 






Lost to follow-up (giv< 


3 reasons) (n= ) 



10-week 
Follow-Up 



6-month 
Follow-Up 



Analysis 



1 


r 


Lost to follow-up (give reasons) (n= ) 






Lost to follow-up (give reasons) (n= ) 







Analysed (n= ) 
» Excluded from analysis (reason) (n= ) 



Analysed (n=) 
» Excluded from analysis( reason) (n= ) 



Figure 1 Flow of participants through the Fit-4-Fun 



Training 

Research assistants will conduct and record all physiolo- 
gical assessments, and will administer the student ques- 
tionnaire. All research assistants will complete an 
identical training session prior to assessments to main- 
tain consistency and where possible the same assessors 
will be used for all assessments. 



Treatments 
a) Intervention 

Theoretical framework The Fit-4-Fun Program is 
grounded in Bandura's Social Cognitive Theory and 
Harter's Competence Motivation Theory and aims to 
provide children with the knowledge and skills necessary 
for short- and long-term behaviour change [20,21]. The 
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program also aims to promote the development and 
maintenance of positive PA behaviours and attitudes 
among participants, by targeting possible mediators of 
behaviour change (e.g. social support, self-efficacy, sup- 
portive environment, enjoyment) [21,22]. An overview 
of the Fit-4-Fun program content and alignment with 
theoretical constructs is reported in Table 1. 

The Fit-4-Fun Program includes three major compo- 
nents that are based on the HPS Framework [17]: 
Curriculum program An 8-week x 60-min HPE program 
based on the NSW K-6 syllabus [23] will be delivered dur- 
ing normal HPE lesson time [23] . The program is designed 
to improve the knowledge, skills and understanding of stu- 
dents in relation to HRF and also focuses on developing 
skills in assessing and monitoring HRF components. The 
program overview has been summarized in Table 1. The 
Fit-4-Fun program will be delivered by a member of the 
research team who is an experienced physical educator. 
Family partnership Children, their parents and family 
members will be provided with an 8-week home activity 
program designed to improve HRF levels using a range of 
engaging and enjoyable fitness activities, small-sided 
games and fitness challenges (3 x 20 min per week for 8 
weeks). Children will select from a wide range of activities 
that are specifically designed to improve muscular fitness, 
flexibility and cardio-respiratory fitness. There are also 
goal setting activities and reflection tasks for students to 
complete with their parents throughout the program, 
enabling them to set personal fitness goals, monitor their 
achievement and to reflect on their progress. 
School environment Schools will be provided with activ- 
ity task cards outlining the rules and organization of a 
range of fun and vigorous games (e.g. small-sided invasion 
games, skipping challenges) and a variety of equipment for 
use during break-times. The student directed break-time 
activities will involve participation in enjoyable games, 
activities and fitness challenges. 

Social support for participation in all program activities 
will be provided by teachers, parents, and students 
throughout the intervention period. For example, teachers 
will verbally encourage students to join in the break-time 
games, there will be posters pinned at the exit points of 
the classroom reminding students to complete their home 
activities and to be active at lunch and recess, Fit-4-Fun 
leaders (students) will be asked to encourage other stu- 
dents to participate in activities and to make the equip- 
ment available for use, and parents will be asked to 
support and encourage their child at home. In addition, 
notices will be placed in the school newsletter and local 
media supporting the program and an incentive/award 
scheme for student participation will be in place. Students 
who complete home tasks and participate during curricu- 
lum sessions will be eligible to receive a gold, silver or 
bronze award. 



The strategies used in the Fit-4-Fun program to target 
mediators of behaviour change are as follows: 
Enjoyment Many authors have argued that "fun" or enjoy- 
ment is considered one of the most important reasons that 
children and adolescents become involved and to continue 
to participate in physical activity - and a lack of fun or 
enjoyment is likely to lead them to withdraw [24,25]. 
Therefore, all of the programs components will involve 
participation in 'fun' and engaging physical activities, 
games, challenges or learning activities that children enjoy. 
Self-efficacy Self-efficacy is the central determinant of 
health behaviour change in SCT as self-efficacy beliefs 
directly and in-directly influence motivation, affect and 
behaviour [22,26]. Data suggest that there is a positive cor- 
relation between self-efficacy and the amount of vigorous 
physical activity in children and youth [27-29]. The techni- 
ques that are used in the Fit-4-Fun program and that have 
been shown to significantly improve physical activity self- 
efficacy, and therefore physical activity behaviours, include 
goal setting/action planning, positive reinforcement for 
effort or progress towards a set behaviour, the provision of 
instruction and feedback on performance, self-monitoring, 
self- regulation, the provision of information on conse- 
quences of behaviour and skills practice [30]. 
Supportive Environment The school's social and physical 
environments are related to the facilitation or constraint of 
child and adolescent physical activity [31-34]. Strategies 
that have been implemented in the Fit-4-Fun program to 
improve the school and home environment include: 
increased access to play and sports equipment, provision 
of quality physical education lessons, and on-going posi- 
tive reinforcement and social support from parents, 
teachers and peers [35-37]. 
Control (wait- list control group) 

The control group will participate in their usual 60 min/ 
week HPE lesson over the 8-week intervention period and 
will be delivered by their normal classroom teacher. The 
lesson content will be determined by the set school HPE 
program. The control group will receive the Fit-4-Fun 
program resources at the completion of the study period. 

Outcome measures 

Demographic information (i.e., age, sex, language spoken 
at home, country of birth) and physical fitness cognitions 
(i.e., enjoyment, perceived social support, perceived envir- 
onmental support, physical activity self-efficacy) will be 
collected via a questionnaire, and physiological data will 
be collected using the measures detailed below. 

A battery of HRF field-based assessments will be con- 
ducted one week prior to intervention commencement. 
Field-based tests will be used as they provide an alternative 
to laboratory tests, since they are time efficient, cheaper, 
require fewer resources and can accommodate for multi- 
ple participants at once [38]. The testing environment will 



Table 1 'Fit-4-Fun' program content and alignment with theoretical constructs 
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Session focus 


Session overview 


Behaviour change strategies 
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construct 
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Health-related fitness 


• Programme rational 


• Provide information about PA & PF behaviours/link 


• Outcome 




(theory) 


• Defining PA & PF 


to health 


expectations 






• HRF & SRF 


• Develop self-monitoring skills (weekly PA timetable, 


■ Social support 






• PA guidelines 
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• Analysing current PA & PF behaviours 


■ Provide social support and encouragement (to meet 


■ Self-efficacy 
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■ Develop goal setting skills (HW task) 


• Motivation 
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• Linking heart rate (HR) to PA intensity (lab) 
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• Predicting consequences of actions 
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respiratory fitness 


• Participate in a practical PE lesson with a gross motor warm-up activity, dynamic 


physical activities in a supportive environment 


expectations 




(practical) 


stretches, skill development activities, modified games and cool-down 


■ Maximal participation is provided for and 


• Social support 






• HR is monitored throughout the lesson 


encouraged 


• Self-efficacy 






■ Discussion about the type of PA and heart rate (high intensity/vigorous) 


• Positive feedback is provided throughout the 


• Motivation 








session 










• Students are to reflect on their performance and re- 










assess current PA behaviours 
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Muscular Fitness (MF) 


• Define MF 


• Provide information on MF 


■ Outcome 




(theory) 


■ Muscular strength Vs Muscular endurance 


■ Link current PA behaviour to MF 


expectations 






■ Activities that require MF 


• Develop goal setting skills/set targets to achieve 


• Social support 






• Measuring MF (lab) 


■ Self-monitoring skills (PF tests) 


• Self-efficacy 






• Linking MF & health 
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• Intentions 






■ Improving MF 


assessments (enjoyment) 


• Motivation 
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• Participate in a practical PE lesson with a gross motor warm-up activity, dynamic 


physical activities in a supportive environment 


expectations 






stretches, MF circuit and cool-down 


• Maximal participation is provided for and 


• Social support 






• HR is monitored throughout the lesson 


encouraged 


• Self-efficacy 






• Discussion about the type of PA and MF (resistance) 


• Positive feedback is provided throughout the 
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session 
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Flexibility (theory) 


• Define flexibility 


• Provide information on flexibility 


• Outcome 






• Activities that require MF 


• Link current PA behaviour to flexibility 


expectations 






• Benefits of being flexible 


■ Develop goal setting skills/set targets to achieve 


• Social support 






■ Types of stretching 


• Self-monitoring skills (PF tests) 


• Self-efficacy 






• Improving flexibility (lab) 


■ Participation in non-threatening practical 


• Intentions 






• Linking MF & health 


assessments (enjoyment) 


• Motivation 






• Improving MF 










• Predicting outcomes from changed MF behaviours 










■ Goal setting task 
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Table 1 'Fit-4-Fun' program content and alignment with theoretical constructs (Continued) 



Improving flexibility • Revise flexibility and measuring flexibility 

(practical) • Participate in a practical PE lesson with a gross motor warm-up activity, dynamic 

stretches, fun stretching routines and cool-down 

• HR is monitored throughout the lesson 

• Discussion about the type of PA and improved flexibility 



• Provide opportunity to participate in enjoyable ■ Outcome 
physical activities in a supportive environment expectations 

■ Maximal participation is provided for and • Social support 

encouraged ■ Self-efficacy 

• Positive feedback is provided throughout the • Motivation 
session 

• Students are to reflect on their performance and re- 
assess current PA behaviours 

• Link to lifelong behaviours 



Improving health-related 
fitness through games 
(practical) 



• Revise HRF components 

• Revise improving HRF 

• Participate in a student-centred practical PE lesson where students adapt fun games 
to incorporate HRF 

• HR is monitored throughout the lesson 

• Discussion about the type of PA and improved HRF 

• Summary of health benefits with improved HRF 

• Evaluation of 'Fit-4-Fun' 



■ Provide opportunity to participate in enjoyable 
physical activities in a supportive environment 

• Maximal participation is provided for and 
encouraged 

• Positive feedback is provided throughout the 
session 

• Students learn skills in adapting PA to improve HRF 

• Students are to reflect on their performance and re- 
assess current PA behaviours 

■ Link to lifelong behaviours 



• Outcome 
expectations 

• Self-efficacy 

• Social Support 

• Motivation 



'Fit-4-Fun' Home Activities 



■ Participation in an 8 week home activity programme 

■ 3 weekdays: MF, flexibility, CRF activities 

■ 1 weekday: fitness assessments 

■ Weekends: family activities & CRF assessment 

■ Weeks 1, 5, 8: Goal setting tasks 

■ Problem Solving Task (assessment) 



• Students participate in a range of fun activities with 
their parents/siblings 

■ Family provide social support throughout the 
programme 

■ Students develop skills in self-monitoring and self- 
motivating 

■ Students develop skills in goal setting & time 
management 

■ Students develop skills in assessing & planning to 
improve the physical environment 



• Outcome 
expectations 

■ Self-efficacy 

• Social Support 

■ Motivation 



Abbreviations: SCT- Social Cognitive Theory; CMT - Competence Motivation Theory; HRF ■ 
CRF - Cardiorespiratory fitness; MF - Muscular fitness; PA- Physical activity 



Health-Related Fitness; HR - Heart rate; 
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be identical for both baseline and follow-up measures and 
all tests, other than the beep test, will be performed in 
groups of three or four students with a trained research 
assistant remaining with the group for all assessments. 
The physiological fitness tests include: 
Cardio-respiratory fitness (CRF) 

20 m shuttle run test (Beep test) The participant will be 
required to run back and forth between two lines, 20 m 
apart, within a set time limit. Running speed will com- 
mence at 8.5 km/hr and will increase by 0.5 km/hr each 
minute using the 20 m Shuttle Run Test cadence CD. Par- 
ticipants will be instructed to run in a straight line, to 
place one foot over the 20 m line and to pace themselves 
according to the audio CD. The test requires maximal 
effort and participants are required to run until they can 
no longer keep up with the speed set by the tape. The 
level and number of shuttles within the level completed 
will be recorded [39]. 
Flexibility 

Sit and reach test Using standardized protocols as 
detailed in the FITNESSGRAM/ACTIVITYGRAM Refer- 
ence Guide [40] the participant will perform the sit and 
reach test on the right leg, the left leg and both legs 
together. Double leg scores, followed by single leg (back 
saver) measures will be recorded in centimetres. A negative 
score on the sit and reach test indicates that the participant 
does not reach the level of the toes and a positive score 
indicates that the participant reaches beyond the level of 
the toes. 

Muscular fitness (MF) 

Standing jump [41,42] The participant will be required 
to stand with both feet parallel and behind a marked start- 
ing line. The participant will be asked to swing their arms 
backwards and then forwards and to jump with both feet 
simultaneously as far forward as possible. Two attempts at 
the jump will be permitted with the furthest jump being 
recorded in meters. The distance measured is the distance 
between the starting line and the closest landing position 
(back of the heel). 

7- stage sit-up test [43] The participant will lie on their 
back, with their knees at right angles and feet flat on the 
floor. The participant then attempts to perform one com- 
plete sit-up for each level in the manner prescribed below, 
starting at level 1. Each level is achieved if a single sit up is 
performed in the prescribed manner, without the feet 
coming off the floor. A second attempt is permitted if a 
level is not reached. The highest level sit-up correctly 
completed is recorded. 
Level and Description: 

0 = cannot perform level 1 

1 = with arms extended, the athlete curls up so that 
the wrists reach the knees 

2 = with arms extended, the athlete curls up so that 
the elbows reach the knees 



3 = with the arms held together across abdominals, 
the athletes curls up so that the chest touches the thighs 

4 = with the arms held across chest, holding the oppo- 
site shoulders, the athlete curls up so that the forearms 
touch the thighs 

5 = with the hands held behind head, the athlete curls 
up so that the chest touches the thighs 

6 = as per level 5, with a 5 lb (2.5 kg) weight held 
behind head, chest touching the thighs 

7 = as per level 5, with a 10 lb (5 kg) weight held 
behind head, chest touching the thighs 

Basketball throw test [44] The participant sits on the 
floor with their buttocks, back, shoulders and head 
remaining against the wall and their legs straight with 
feet together. An assistant places a hoop on top of the 
participant's toes and the participant assumes the chest 
pass position with elbows touching the wall. The partici- 
pant will perform a two-handed chest pass through the 
hoop and the distance from the wall to the ball's first 
point of contact on the ground is measured in metres 
(m). Each participant performs two trials. 
Push-up test [40] The participant will start in push-up 
position with their hands shoulder width apart and directly 
below their shoulders. Keeping the back and knees 
straight, the participant will lower the body until there is a 
90-degree angle at the elbows, with the upper arms paral- 
lel to the floor, and then they will push back up to full 
extension of the arms. The push-ups will be performed in 
time to a metronome set at 40 beats per minute (bpm) 
and the participant will push-up on one beat and down on 
the next (20 push-ups per minute). The participant will 
continue until they can do no more in rhythm. The num- 
ber of complete push-ups performed will be recorded. 
Body composition 

Height [44] Height will be measured without shoes to the 
nearest 0.1 cm using the stretch stature method on a por- 
table stadiometer (model no. PE087, Mentone Educational 
Centre, Australia). Height will be measures twice, with 
accepted values within 0.3 cm. A third measure will be 
taken if measures are not within the accepted range. The 
average of two acceptable measures will be reported. 
Weight [44] Weight will be measured to the nearest 0.1 
kg in light clothing and without shoes using calibrated 
digital scales (Model no. UC-321PC, A&D Company Ltd, 
Tokyo Japan). Weight will be measures twice, with 
accepted values within 0.1 kg. A third measure will be 
taken if measures are not within the accepted range. The 
average of two acceptable measures will be reported. 
Body Mass Index (BMI) [44] BMI will be calculated 
using the formulae BMI = mass (kg)/height (m).2. Body 
mass index z-scores (BMIz) (measures of relative weight 
adjusted for child's age and sex) [45] will also be used to 
determine relative weight status based on international 
data [46]. 



Eather et al. BMC Public Health 201 1, 11:902 
http://www.biomedcentral.com/1471-2458/11/902 



Page 8 of 1 1 



Physical activity (PA) 

The participant will be asked to wear a sealed Yamax 
SW700 pedometers (Yamax Corporation, Kumamoto City, 
Japan) during their normal daily activities to measure PA 
for seven days (including three consecutive days and one 
weekend day) [47] . This is a validated objective measure of 
physical activity for use with young people [48] . The parti- 
cipants will be asked to wear the pedometers at all times 
other than when sleeping or when they might get wet. 
Classroom teachers will record the step counts and then 
reset the pedometers of participants at the start of the 
school day (9 am) on Monday through to Friday during 
the assessment periods. On the weekend parents will be 
asked to record the step count readings of their child and 
to reset the pedometer as close to 9 am as possible. Any 
problems with recordings or participation in water-based 
activities are to be noted on the recording sheet and non- 
ambulatory activities are to be adjusted for on the daily 
step count via imputation. If imputation is required then a 
total of 1000 steps for 10 minutes of moderate -vigorous 
activity and 1500 steps for vigorous activity will be added 
to the participants step counts for the given time period 
[49]. 

Physical fitness testing experience and attitudes towards 
physical fitness testing 

Student Questionnaire The 'Fit 4 Fun' Student Ques- 
tionnaire will be administered to participants at baseline, 
immediate post-intervention and 6-month follow-up and 
has been designed to collect information about the atti- 
tudes, opinions, behaviours and characteristics of the chil- 
dren involved in the Fit-4-Fun research project. The 
questionnaire design and purpose is described below. 

Demographic Information: Six structured quick response 
questions will be used to determine the personal charac- 
teristics of the children participating in the study (age, 
DOB, school year, language, country of birth). 

Fitness testing experience: Information relating to the 
participant's experience with fitness testing is sought 
through the use of five structured closed and semi-closed 
questions. 

Self-efficacy: Information relating to participant's self- 
efficacy for PA will be measured using eight questions. 
The scale uses a single factor 5-point Likert format and is 
an adapted version of an 8-item questionnaire previously 
developed for use with 5th, 8th and 9th grade girls 
(PASES) [50-52]. The child is asked to select how much 
they agree with the eight statements by ticking the relevant 
circle ("Disagree a lot" though to "Agree a lot"). Each item 
is scored from 1 to 5, where a score of 1 indicates low self- 
efficacy. E.g. "I can be physically active even if it is hot or 
cold outside". 

Enjoyment: of physical activity will be assessed through 
six negatively worded questions. The scale uses a 5-point 
Likert format and is an adapted version of the a 16-item 



version of the Physical Activity Enjoyment Scale (PACES) 
[53] and has been recently validated for use with children 
[54-56]. The child is asked to select how often they experi- 
ence the relevant feeling about physical activity by ticking 
the relevant circle ("Never" though to "Every day"). Each 
item is scored from 1 to 5, where a score of 1 indicates 
low levels of enjoyment. E.g. When I am physically 
active It's no fun at all. 

Social Support for PA: Children are required to indicate 
the level of social support for physical activity they receive 
from friends, family and teachers. The three scales use a 
5-point Likert format and have been adapted from two 
scales used in the student survey of the Amherst Health 
and Activity Study [57]. Responses are sought for 3-items 
pertaining to social support from friends, 4 for social sup- 
port from family and 4-items relating to social support 
provided by teachers. The structured scales use a 5-point 
Likert format and have been recently tested for validity 
and use with children by Dishman and colleagues (family 
and friend scales only) [55]. The teacher social support 
scale has been devised for the purpose of this study and 
follows the structure and wording of the other two scales. 
Children are asked to select how often a specific form of 
social support is provided to them during a typical week 
by ticking the relevant circle ("Never" though to "Every 
day"). Each item is scored from 1 to 5, where a score of 1 
indicates low levels of social support. Scores are summed 
and then averaged, resulting in a scale mean. E.g. "During 
a typical week at school, how often do your FRIENDS.... 
do physical activity or play sports with you?" 

Perception of the School Physical Environment: Infor- 
mation relating to the physical environment of the 
school is sought through 8 structured questions in part 
E of the questionnaire. The scale uses a single factor 
4-point Likert format and is an adapted version of the 
2-factor, 20-item questionnaire Q-SPACE developed by 
Robertson- Wilson, Levesque & Holden (2007). The 
child is asked to select how much they agree with the 
eight statements by ticking the relevant circle ("Strongly 
Disagree" though to "Strongly Agree"). Each item is 
scored from 1 to 4, where a score of 1 indicates a low 
level of support for physical activity in the school's phy- 
sical environment (e.g. availability of equipment, play 
areas, supervision). 

E.g. "There is sports equipment available for students 
to use during recess and lunch breaks" 

The School Environment Audit: An audit will be com- 
pleted by two independent research assistants to evaluate 
the school environment and its relationship to physical 
activity. The audit will use a purpose designed scale 
based on The School Environment Audit Tool [58] and 
the Physical Activity School Scan (PASS) [59]. The asses- 
sor will be asked to rate the quality and quantity of speci- 
fic physical components of the school environment, 
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including sport and play facilities, surrounding bike 
paths, playground design, aesthetics and sports 
equipment. 
Process evaluation 

The feasibility of the program will be examined using a 
number of strategies. Measures of recruitment (i.e., evalua- 
tion of the recruitment process, dissemination of informa- 
tion and obtaining informed consent), retention (i.e., how 
many students completed the program and participated in 
all assessments pre and post-intervention), adherence (i.e., 
the degree to which staff and students followed the Fit-4- 
Fun program), and satisfaction (i.e., level of satisfaction 
and engagement in the program by students, staff and par- 
ents) will be used. Evaluation questionnaires will also be 
administered to determine students' and teachers' percep- 
tions of the various program components, attendance, and 
participation in extra-curricular activities. A 6-point Likert 
scale format will be used with responses ranging from 
"Strongly Disagree" through to "Strongly Agree" (e.g. "I 
think all schools should have the Fit-4-Fun Program"). 
Focus group interviews involving 2-3 students and lasting 
5-10 minutes will also be conducted by trained research 
assistants to examine the perceptions of students about 
the Fit-4-Fun program. The groups will be based on 
friendship groups (both single-sex and mixed-sex groups) 
and will utilize standardized semi-structured questions. 
The anonymous verbal responses will be recorded by the 
research assistant. The following questions will be asked: 
What did you like about the Fit-4-Funprogram? What 
didn't you like about the Fit-4-Fun program? Did your 
activity levels change during the breaks at school/how? 
Were your parents/family interested/engaged in the home 
activities/how? How have your skills/attitudes/behaviours 
towards physical fitness changed over the past 8 weeks? 
How? What changes would you make to improve the pro- 
gram in the future? At the end of the session the partici- 
pants will also be asked if they have anything else to add 
or would like to discuss anything further. 

Statistical Methods 

Statistical analyses will be conducted using linear mixed 
models with PROC MIXED in SAS V 9.1 (SAS Institute 
Inc, Cary, NC) and alpha levels will be set at p < .05. The 
models will be specified to adjust for the clustered nature 
of the data and multiple imputations will be considered if 
the dropout rate is substantial. Differences between parti- 
cipants in the intervention and groups at baseline and dif- 
ferences between completers and those who drop out of 
the study will be examined using Chi square and indepen- 
dent samples t-tests in PASW Statistics 17 (SPSS Inc. 
Chicago, IL) software. 

Focus group responses will be analysed using an 
inductive analysis where an initial exploration of the 
verbal responses will be used to identify any patterns or 



themes [60]. Using a recursive approach, quotes with 
similar meanings will be grouped together and labelled 
with a 'theme' [61]. A concept map will then be created 
to give a visual display of the themes and to aid in pro- 
viding an accurate description and interpretation of the 
focus group data. 

Discussion 

The Fit-4-Fun study described in this paper is one of the 
first RCTs in Australia to specifically target the HRF levels 
of primary school children. The results of this study will 
provide further evidence to support the feasibility and effi- 
cacy of the Fit-4-Fun intervention for improving the HRF 
and PA levels of children, along with their attitudes 
towards physical fitness. 

This study addresses some of the limitations found in 
previous interventions by: (1) specifically targeting all of 
the components of HRF in primary school children; (2) 
taking a multi-faceted approach to facilitating behaviour 
change via the HPS Framework; (3) having a theoretically- 
and curriculum-based program; (4) extending HRF educa- 
tion beyond the classroom and into the home; and (5) by 
using enjoyable and engaging learning activities to moti- 
vate students to adopt healthy behaviours. 

The findings of this study will provide valuable informa- 
tion for other research groups looking to improve the 
HRF levels of children via school-based interventions. 
Furthermore, it will ascertain whether the Fit-4-Fun pro- 
gram is an effective program for future large-scale 
implementation. 

Acknowledgements 

This research is supported by the Physical Activity and Nutrition Priority 
Research Centre, The University of Newcastle, and Sports Medicine Australia. 
The authors would like to thank the schools, the teachers and students for 
making this study possible. 

Author details 

1 Priority Research Centre in Physical Activity and Nutrition, School of 
Education, University of Newcastle, Callaghan Campus, Newcastle, Australia. 
2 University of Newcastle, Newcastle, Australia. 

Authors' contributions 

NE, PJM, and DRL obtained funding for the research. All authors contributed 
to developing the protocols and reviewing, editing, and approving the final 
version of the paper. NE is the guarantor and accepts full responsibility for 
the conduct of the study. All authors have read and approved the final 
manuscript. 

Competing interests 

The authors declare that they have no competing interests. 

Received: 7 November 2011 Accepted: 5 December 2011 
Published: 5 December 2011 

References 

1. Tomkinson GR, Leger LA, Olds TS: Secular Trends in Performance of 

children and adolescents 1980-2000: an analysis of 55 studies of the 20 
m shuttle run in 11 countries. Sports Medicine 2003, 33:285-300. 



Eather et al. BMC Public Health 201 1, 11:902 
http://www.biomedcentral.com/1471-2458/11/902 



2. Tomkinson GR, Oliver S: Secular changes in pediatric aerobic fitness test 
performance: the global picture. Medicine and Sports Science 2007, 
50:46-68. 

3. Tomkinson GR, Olds TS: Secular changes in aerobic fitness test 
performance of Australasian children and adolescents in: Pediatric 
Fitness. Secular trends and Geographic Variability. Medicine & Sports 
Science 2007, 50:168-182. 

4. Ortega FB, Ruiz JR, Castillo MJ, Sjostrom M: Pediatric Review: physical 
fitness in childhood and adolescence: a powerful marker of health. 
international Journal of Obesity 2008, 32:1-1 1 . 

5. Malina RM: Tracking of physical activity and physical fitness across the 
lifespan. Research Quarterly for Exercise and Sport 1996, 67:S48-57. 

6. Caspersen CJ, Powell KE, Christenson GM: Physical activity, exercise, and 
physical fitness: definitions and distinctions for health-related research. 
Public Health Reports 1985, 100:126-131. 

7. McMurray RG, Anderson LB: The influence of exercise on metabolic 
syndrome in youth: A review. American Journal of Lifestyle Medicine 2010, 
4:176-186. 

8. Parfitt G, Pavey T, Rowlands AV: Children's physical activity and 
psychological health: the relevance of intensity. ACTA Paediatrica 2009, 

98:1037-1043. 

9. Grissom JB: Physical fitness and academic achievement. Journal of Exercise 
Physiology Online 2005, 8:1 1-25. 

10. WHO: Global recommendations on physical activity for health. Geneva: 
World Health Organisation: 2010. 

11. Kriemler S, Meyer U, Martin E, Van Sluijs EMF, Andersen LB, Martin BW: 
Effect of school-based interventions on physical activity and fitness in 
children and adolescents: a review of reviews and systematic update. Br 
J Sports Med 201 1, 45:923-930. 

12. Katz L, O'Connell M, Yeh MC, Nawaz H, Njike V, Anderson LM, Cory S, 
Dietz W: Public Health Strategies for Preventing and Controlling 
Overweight and Obesity in School and Worksite Settings. 
Recommendations and Reports 2005, 1-12, (MMWR ed. pp. 1-12. Atlanta: 
National Centre for Chronic Disease Prevention and Health Promotion). 

13. Fairclough SJ, Stratton G: Physical activity levels in middle and high 
school physical education: a review. Pediatric Exercise Science 2005, 
17:217-236. 

14. Morgan PJ, Hansen V: Classroom teachers' perceptions of the impact of 
barriers to teaching physical education on the quality of physical 
education programs. Research Quarterly for Exercise and Sport 2008, 
79506-516. 

1 5. Micheli U, Mountjoy M, Engebretsen L, Hardman K, Kahlmeier S, Lambert E, 
Ljungqvist A, Matsudo V, McKay HA, Sundberg CJ: Fitness and health of 
children through sport: the context for action. Br J Sports Med 201 1, 
45:931-936. 

16. Dobbins M, De Corby K, Robeson P, Husson H, Tirilis D: School-based 
physical activity programs for promoting physical activity and fitness in 
children and adolescents aged 6-18 (Review). Cochrane Database of 
Systematic Reviews 2009. 

17. IUHPE: Achieving health promoting schools: guidelines for promoting 
health in schools. Cedex, France: International Union for Health Promotion; 
2008, 1-4. 

18. Moher D, Hopewell S, Schultz KF, Montori V, Gotzsche PC, Devereaux PJ, 
Elbourne D, Egger M, Altman DG: CONSORT 2010 explanation and 
elaboration:updated guidelines for reporting parallel group randomised 
trials. BMJ 2010, 340. 

1 9. Kolle E, Steene-Johannessen J, Anderson LB, Anderssen SA: Objectively 
assessed physical activity and aerobic fitness in a population-based 
sample of Norwegian 9- and 15-year-olds. Scandinavian Journal of 
Medicine and Sports Science 2009. 

20. Bandura A, Ed: Social Foundations of Thought and Action: A social- 
cognitive theory. Englewood Cliffs, NJ: Prentice Hall; 1986. 

21. Harter S, Ed: Manual for the self-perception profile for children. Denver, 
CO: University of Denver; 1985. 

22. Bandura A: Social cognitive theory: an agentic perspective. Annual Review 
of Psychology 2001, 52:1-26. 

23. BOS: Personal Development, Health and Physical Education K-6 Syllabus. 
2007. 

24. O'Reilly E, Tompkins J, Gallant M: 'They ought to enjoy physical activity, 
you know?": struggling with fun in phsical education. Sport, Education, 
and Society 2001, 6:211-221. 



Page 1 0 of 1 1 



25. Salmon J, Brown H, Hume C: Review: Effects of strategies to promote 
children's physical activity on potential mediators. International Journal of 
Obesity 2009, 33:S66-S73. 

26. Bandura A: Self-efficacy: the exercise of control New York: Freeman; 1997. 

27. Trost SG, Pate R, Ward DS, Saunders PU, Riner W: Determinants of physical 
activity in active and low-active, sixth grade African-American youth. J 
Sch Health 1999, 69. 

28. De Bourdeaudhuij [MM, Lefevre J, Deforche B, Wijndaele K, Matton L: 
Physical activity and psychosocial correlates in normal and overweight 
11-19 year olds. Obes Res 2005, 13:1097-1105. 

29. Strauss RS, Rodzilsky D, Burack G, Colin M: Psychological correlates of 
physical activity in healthy children. Arch Pediatr Adolesc Med 2001, 
155:807-902. 

30. Williams SL, French DP: What are the most effective intervention 
techniques for changing physical activity behaviour - and are they the 
same? Health Education Research 201 1. 

31. Robertson-Wilson J, Levesque L, Holden RR: Development of a 
questionnaire assessing school physical activity environment. 
Measurement in Physical Education and Exercise Science 2007, 1 1 :93-1 07. 

32. Whitehead JR, Corbin CB: Self-esteem in children and youth: the role of 
sport and physical education. In The physical self: from motivation to well- 
being. Edited by: Fox KR. Champaign, I.L: Human Kinetics; 1997:175-203. 

33. Sallis JF, Owen N: Physical activity and behavioral medicine Beverly Hills (CA): 
Sage; 1999. 

34. Sallis JF, Prochaska JJ, Taylor WC: A review of correlates of physical 
activity of children and adolescents. Medicine and Science in Sport and 
Exercise 2000, 32:963-975. 

35. Luepker RV, Perry CL, McKinlay SM, Nader PR, Parcel GS, Stone EJ, et al: 
Outcomes of a field trial to improve children's dietary patterns and 
physical activity: The Child and Adolescent Trial for Cardiovascular 
Health. CATCH collaborative group. Journal of the American Medical 
Association 1 996, 275:768-776. 

36. Sallis JF, McKenzie TL, Alcaraz JE, Kolody B, Faucette N, Hovell MF: The 
effects of a 2-year physical education program (SPARK) on physical 
activity and fitness in elementary school students. American Journal of 
Public Health 1997, 87:1329-1334. 

37. Salmon J, Booth M, Phongsaven P, Murphy N, Timperio A: Promoting 
Physical Activity Participation Amongst Children and Adolescents. 
Epidemiologic Reviews 2007. 

38. Castro-Pinero J, Artero EG, Espana-Romero V, et al: Criterion-related validity 
of field-based tests in youth: A systematic review. Br J Sports Med 2009. 

39. Leger L, Lambert J: A maximal multistage 20 m shuttle run test to 
predict V02max. European Journal of Applied Physiology 1982, 49:1-12. 

40. Welk GJ, Merideth MD: FITNESSCRAM/ACTIVITYCRAM: Reference Guide. 3 
edition. Dallas, TX: The Cooper Institute; 2008. 

41. Mackenzie B: 101 Performance evaluation tests London: Jonathan Pye; 2005. 

42. Castro-Pinero J, Ortega FB, Artero EG, Girela-Rejon MJ, Mora J, Sjostrom M: 
Assessing muscular strength in youth: usefulness of the standing long 
jump as a general index of muscular fitness. Journal of Strength & 
Conditioning Resarch 2010, 24:1810-1817. 

43. Gore CJ: Physiological tests for elite athletes South Australia: Human Kinetics; 
2000. 

44. ACHPER: Australian Fitness Education Award: Teacher's Handbook and 
Curriculum Ideas. 2 edition. South Australia: The Australian Council of Health 
Physical Education and Recreation; 2004. 

45. Must A, Andersen LB: Body mass index in children and adolescents: 
considerations for population-based applications. International Journal of 
Obesity 2006, 30:590-594. 

46. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH: Establishing a standard 
definition for child overweight and obesity worldwide: international 
survey. British Medical Journal 2000, 320:1240-1249. 

47. Schneider PL, Crouter SE, Lukajic O: Accuracy and reliability of 10 
pedometers for measuring steps over a 400-m walk. Medicine & Science 
in Sports & Exercise 2003, 35:1 1 79-1 1 84. 

48. McNamara E, Hudson Z, Taylor SJC: Measuring activity levels of young 
people: the validity of pedometers. British Medical Bulletin 2010, 
95:121-137. 

49. Miller R, Brown W, Tudor-Locke C: But what about swimming and cycling? 
How to 'count' non-ambulatory activity when using pedometers to 
assess physical activity. Journal of Physical Activity and Health 2006, 
3:257-266. 



Eather ef al. BMC Public Health 201 1, 11:902 
http://www.biomedcentral.com/1471-2458/11/902 



Page 11 of 1 1 



50. Dishman RK, Motl RW, Saunders R, Dowda M, Felton G, Ward DS, ef ah 
Factorial invariance and latent mean structure of questionniares 
measuring social-cognitive determinants of physical activity among 
black and white adolescent girls. Preventive Medicine 2002, 34:100-108. 

51. Motl RW, Dishman RK, Saunders PU, Dowda M, Felton G, ef al: Factorial 
validity and invariance of questionniares measuring social-cognitive 
determinants of physical activity in adolescent girls. Preventive Medicine 
2000, 31:584-594. 

52. Saunders PU, Pate R, Felton G, Dowda M, Weinrich MC, Ward DS, 
Parsons MA, Baranowski T: Development of questionnaires to measure 
psychosocial influences on children's physical activity. Preventive Medicine 
1997, 26:241-247. 

53. Motl RW, Dishman RK, Saunders PU, Dowda M, Felton G, Pate R: Measuring 
enjoyment of physical activity in adolescent girls. American Journal of 
Preventive Medicine 2001, 21:1 10-1 17. 

54. Moore JB, Zenong Y, Hanes J, Joan D, Berard G, Barbeau P: Measuring 
enjoyment of physical activity in children: validation of the Physical 
Activity Enjoyment Scale. Journal of Applied Sport Psychology 2009, 
21(Supp. 1)5116-129. 

55. Dishman RK, Hales DP, Sallis JF, Saunders R, Dunn AL, Bedimo-Rung AL, 
Ring KB: Validity of social-cognitive measures for physical activity in 
middle-school girls. Journal of Pediatric Psychology 2009, 1-17. 

56. Carraro A, Young MC, Robazza C: A contribution to the validation of the 
physical enjoyment scale in an Italian sample. Social Behaviour and 
Personality 2008, 36:911-918. 

57. Sallis JF, Dowda M, Freedson PS, Pate R: Correlates of vigorous physical 
activity for children in grades 1 through to 12: comparing parent- 
reported and objectively measured phsyical activity. Pediatric Exercise 
Science 2002, 14:30-44. 

58. Jones RJ, Jones A, Esther MF, Panter J, Harrison F, Griffin SJ: School 
environments and physical activity: the development and testing of an 
audit tool. Health and Place 2010, 16:776-783. 

59. Martin MK: School, classroom and child-level correlates of children's 
class-time and recess physical activity. The University of Western Australia, 
School of Population Health: 2010. 

60. Best JW, Kahn JV: Research in Education. Tenth edition. USA: Pearson 
Education Inc; 2006. 

61. Whitehead S, Biddle SJ: Adolescent girls' perceptions of physical activity: 
a focus group study. European Physical Education Review 2008, 14:243-262. 

Pre-publication history 

The pre-publication history for this paper can be accessed here: 
http://www.biomedcentral.eom/1471-2458/l 1/902/prepub 

doi:10.1 186/1471-2458-1 1-902 

Cite this article as: Eather ef al: Improving health-related fitness in 
children: the fit-4-Fun randomized controlled trial study protocol. BMC 

Public Health 2011 11:902. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at f \ RioM _-| rpntr ,i 

www.biomedcentral.com/submit \ J BHMWea central 



